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Effect of trimmer process parameters on trimming result
QIAO Lv-hua,LIU Tao,LI Jun-feng, WU Song, WANG He-wei”
(Hefei BOE Display Technology CO.,Ltd., Heifei 230012, China)

Abstract: Trimmer is an indispensable device in the TFT-LCD industry. Its function is to use a laser
beam to cut off the Shorting Bar structure on the display panel. The trimming result has a great influ-
ence on the yield after the trimming section. Therefore, it is of great significance to study the
influence of the Trimmer process parameters on the trimming result for improving the yield of prod-
uct. In this work, the influence of various process parameters on the trimming result is studied
through experiments. Then the trimming mechanism of Trimmer is deeply analyzed. The variable "e"
including all process parameters of Trimmer is proposed. Afterwards, experiments have shown that
for the Shorting Bar with thickness of 0.45 pm Cu material, it can be removed cleanly only if the sin-
gle pulse energy of the laser is 7mJ or more and the "e" above 400 mJ/mm?®. The functional relation-
ship between "e¢" and the parameter "w" that characterizes the trimming result is obtained, confirming

the effect of "e¢" value on the trimming result.
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Tab.l Process parameters for Trimmer
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Tab.2 Experimental conditions and results of 1st-4th rounds
CER i
No E /m] f/Hz v/(mm s ') a/pm 12 J 22 2
1 4 7 000 200 150 136 060 NG
2 5 7 000 200 150 41 256 NG
3 6 7 000 200 150 19 267 OK
4 7 7 000 200 150 7215 OK
5 8 7 000 200 150 4 531 OK
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Ui
No E /m] f/Hz v/(mm s ') a/pm 13) | 58 45 B
6 9 7 000 200 150 1953 OK
7 10 7 000 200 150 892 OK
B2
No. E /m] f/Hz v/(mm s ') a/pm w 5 4
8 7 4 000 200 150 166 036 NG
9 7 5 000 200 150 42 137 NG
10 7 6 000 200 150 18 998 OK
11 7 7 000 200 150 8 153 OK
12 7 8 000 200 150 2 195 OK
13 7 9 000 200 150 998 OK
14 7 10 000 200 150 884 OK
%3k
No. E /m] f/Hz v/(mm =+ s ) a/pm 1) ) gE R
15 7 7 000 140 100 4 086 OK
16 7 7 000 160 100 9 693 OK
17 7 7 000 180 100 19 569 OK
18 7 7 000 200 100 49 678 NG
19 7 7 000 220 100 102 140 NG
20 7 7 000 240 100 170 488 NG
21 7 7 000 260 100 235 809 NG
a4k
No. E /m] f/Hz v/(mm s ') a/pm w H) 7 4
22 7 9 000 200 60 242 961 NG
23 7 9 000 200 80 59 825 NG
24 7 9 000 200 100 21 536 OK
25 7 9 000 200 120 11 265 OK
26 7 9 000 200 140 6 589 OK
27 7 9 000 200 160 2 638 OK
28 7 9 000 200 180 685 OK
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Fig.3 Relationship between w and single pulse energy
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Fig.4 Relationship between w and laser frequency
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Fig.5 Relationship between w and trimming speed
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Tab.3 Experimental conditions and results of 5th~8th rounds

AR &R L A Ko X T 4R 2 iRtk
TEFE S AR, Fit, LI S256 A 55K v 6e
HHAE 7 m] VA E.

%54
No. E/m] f/Hz o/(mm=es ) a/pm  ¢/(m] * mm *) w 275 W)
25 7 9 000 201 70 300 136 823 NG
26 8 6 000 154 70 300 125 269 NG
27 8 7 000 205 80 300 142 642 NG
28 7 9 000 230 80 300 130 542 NG
29 7 8 000 230 90 300 148 585 NG
30 10 8 000 365 100 300 144 654 NG
%64
No. E/m] f/Hz o/(mme*s ') a/pm  ¢/(m] * mm %) w 2k WL F
31 7 7 000 288 150 350 52 563 NG
32 7 5 000 206 150 350 48 236 NG
33 8 9 000 282 100 350 51 256 NG
34 9 6 000 212 100 350 49 689 NG
35 8 8 000 201 80 350 58 523 NG
36 10 7 000 219 80 350 56 352 NG
TR
No. E/m] f/Hz v/(mm=es ') a/pm  ¢/(m] * mm *) w 2k W g
37 7 8 000 288 150 400 18 502 OK
38 7 10 000 288 120 400 19 236 OK
39 8 6 000 198 120 400 24 163 OK
40 8 8 000 307 140 400 19 654 OK
41 9 5 000 340 220 400 21 562 OK
42 10 12 000 330 80 400 22 853 OK
EURCR i
No. E/m] f/Hz v/(mm s ') a/pm  ¢/(m] * mm ?) w 2t B 2
43 7 10 000 256 120 450 12 363 OK
44 8 10 000 292 120 450 10 358 OK
45 7 14 000 239 80 450 15 236 OK
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a4 %
No. E/m] f/Hz v/(mm=es ') a/pm  ¢/(m]* mm ?) w 25 S|
46 8 15 000 292 80 450 14 562 OK
47 9 12 000 263 80 450 11 835 OK
48 10 6 000 219 120 450 14 036 OK
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